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A^l^fl xl^^o] ^ 7 }-£ ^el%^ #sl^^- 0 l^- 4^*11 {PHYSIOLOGICALLY 
ACTIVE POLYPEPTIDE CONJUGATE HAVING IMPROVED IN VIVO DURABILITY} 

3.1:^ (hGH-PEG-IgG) 2Sn>£ZL5fl5i] ^jzMji, 

2^ ^ ^€ hGH-PEG-IgG ^*fl» ^-^*>7l ^7]^ 

-§-( SDS-PAGE) ^sf^lJl, 

^•Slr^(IFN-PEG-IgG) ^-Sl^M ^tr SDS-PAGE ^°}JL, 

£ 4^.hGH-PEG-IgG» DDTS. ^^1^ IgG^ ^ AA ^#*8€ 

hGHl- ^l^>7l ^tr SDS-PAGE ^l^H Ji, 

£ 5^ hGH-PEG-IgG ^^1^ ^ ^ ^M^H^l, 

S. hGH-PEG-IgG ^^}7\ PEG-hGHHl «1*>^ -<Hr*r 1^ ^^^^r M-Bf 

^ ^^(erythropoietin; EPO) ^ al #31 SHI- ^-tsfl <&^-ir EPO^f t^B) 

*}<%^r nfl, EPO-PEG-IgG ^*fl7> SLtf ^ 7 }£ *}#7}W: 3-8: iL^^r 
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£ 8€r hGH-PEG-IgG It^2] ^-i- ^*fl ^ ^ ^3j-6|l 

4* SflH^ ^-Y-7l] M-E^-^ ZLHfl^ojjl, 

(S^ofl ZLf- 1 vfl*l 5^r ^tflS !f-^°} 30 /zg/day*] -g-*fl tflS 

5-, €<2^ hGH-PEG, hGH-PEG-IgG ^M^l 10 jug/day*?! 

hGH-PEG-IgG M-^^cf) 

£ 9^ *>^*>(G-CSF)-PEG-IgG ^Jaflifl 

4)*f| ijLaj * Al^-^^l rcj-^. s^(Neutrophil) 7fl^^ £3J-* 44\H ^efiE 

(51^°)] Hi- 1 vfl^l 5^r ^tfls. -g-*fltfl^, G- 

CSF, 20 K PEG-G-CSF ^ VG-CSF-PEG-IgG ^sfll- 44^4) 

AiS. "g^t^U, ^3%^ x)^7}&>] ^1^^^] «l«fl 
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*\$= ^#-a- ^hitii ^ ^<*m 1^7} sa^. n&m, cfl^.^- 

olel^b ^1^* n^}7) ^m, °J:^# ^7>a]71ji m# ^ 

Ole^ ^tifl^ O^O} OV^^ O. feol - ^ aH] Ol: # 

*>31^ ^7>7> ^-si ^Tfl -R-^sHa) ^HlTfl ^ -B-^s>*l S£o}o> 

o_3, ^afl^fe ^^Hli^! #3#(polyethylene glycol: PEG)2f ^ -§-^fi£7> ^ 
PEG^r -^3 *3 ^ SE^r T=f 0 ^ -§-*flS 

ojo.^ -f^-g-E. ^-2.71^1 8^ 0 ^3i^ ^cf(Sada ^, /. 

Fermentation Bioengineering, 1991, 71: 137-139). PEG* ^ 

-foil «?H]^£r ^7>^ ^ ^1°> ^3*^ ^7>7> ^7^1 
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sle^m, PEG^ ^r^l 9=S-& ^^1^1 ^1: 

°1 #^ ^7># 32]^7i^(ul^ s.^ ^15,738,846^), ^-«n^ 

PBGsj °J=^ ^^1^ 27>x] M-B^-ifl^- ^^(^Mlt^ 

^■7fl WO 92/16221)5. 7fl^^l°b, ^3 ^ ^ ^ 

^V^ ( ^li^sl ^(Kinstler et al., Pharmaceutical Research, 1995, 
12(12):" 1883-1888)^ #3.M*}^o]*KG-CSF)i4 PEGS ^t^- 

-8-^ f7}^ ^^-i- il^Jl Jial^Sa^-. ^s)M-, G-CSF-PEG-° a v 

^ ^ %7] -g-^ t^s} q=#^ aflifl ^Aj^Vo] ^<£^ ^ 

JfL f -fr^S. ^#^3 ^"#^15. ^Sr Ufl <#*H fc*!^* 

-§H*Hr ^^°fl 3^*1 *1 -8-^- JIjI^M $I4(^X1# 
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31^71) WO 93/15199 ^ WO 93/15200, -fr^-W^ti EP 413,622). ^ Tfl^- *}°1<£ 
i( Human Genome Science)^} JLE>1H <£^£| -g-^- £ 

^(^ll^: Albuferon™ ^°H>H tWl^ ^#71* 5*1:?HH 93*1 #.0 
S- ^7>Al^^n]- t ig^i^ olE^l^ol] t)]«f) f^£7} 5% *1 l& O.S. ^ 

*1 ^Sttt €-^7> $Irf(0sborn et al., J. Phar. Exp. Ther. , 2002, 303(2) 540- 
548). 

^2003-946431) SE^r ^-¥-^1-4 *r-M|, ^E^?l-7 ^-Ml , ^l^^*} ^r-§- 

^1249,57251)1- ^ *«<8^ ^l^KFc)^ -§- 

^101/03737^1^- 5E^ ^^Sl*}* ^rel Jl^El-ol c 3§.f% x£<% 

#3^1 WIS -g-^- ^-«fl^ol 7flAl£lol o^cf. n&m, 7-112: 

^1 ^tr -§-^ ^^^^r ^BMS^i A>-§-^ ^ ^ tst^l 

21 ^r^l *fl^ai. ^ Al^Bfl ^ol o^-f-nj, ^a>^ -g-^- cf^fl^ 

ofH M-bI-M-^ ^voi #sl^E|oi^. ^1^ oljl, 

JfSH 4^711 A^ol ^« 7 >^* f-^1 ^ 
^-Jl ^4. 

^15,045,3123^ JS^^ll- ol -g-*H ^ ^ 

bovine serum albumin; BSA) ^ ^ #3.-1-^* ^^^0.5.^ i£ 
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&tf. ^LS|i4, #7] ^-^ofl^^- H*>£fM|3.Al ^>^.^oln]c( carbodiimide ) t£}= 

7l^S] ' W 0 >^^ #^3§E]-ol = ^ o>^^^- ^-oj^ ^*>7l 
*4. *>3^*H=r ^^Ml #Ajn>^ ^ 7 }A| 71^ ^l^i, ^^ofl o]*V c^-M ot # 
^ ^^Sj-^I-Jl <?>^ ^Alofl «J-igo] 7 fl«>ol c^^^l 

€• ^^Mr ^Hfl^l^ ^-AH ^^71 <H3£ <^7^ 
^7>» ^-Alofl OH- ^ cjafl^ 

1# ^7l» Sj7l^ O.^ - 7 >Al7lJ7, #«J^ ^=#ofl «l*fl ^ ^ 7>€ . o. 
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^ #e1^Bfo] = o] ^ ^ Al^Voi ^7>^ ^*fl« afi^^-. 
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^^It°s <3^*Hr #31; g (b) >«e1*^ #tM^eM^, hI^eHs.^ 

aflvfl ^l^ol ^ 7 }£ afl^^-i- ^l^-^i=f. 

ol= sl^ -sH^-fe -g-^^i #3: ja^AS. AV-g-^ ^ $14. 

. ■& ^°fl^ "^^^ ^*H" f-^ *VM- ^3%^ 
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# S^l^H, ^-71 ^EH= If^S ^^5L)^1 

-§-7l# 5Hr til^Bj-o]^ ^ f^-ltil ^l^l^lc ^ 

#7j ^3*^ ^^oino} ^^xfl ^Kg. ^ ^cqofl a}--g. 

7l7|- ^ #S]^E}olr= ul ^-^^tAS [^M 

*^ #^^B|-o}^-Hl3gEl-ol^ ig^}-^ #5.1-^] B) ^ ^ 
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10:1, «MJ-*J*Mlfe 1 = 1 ^1 4:1^ ^€ *r $X^. ^ 

^ f" s ^ 7>^ ^ > 5^o]a1^ o>nl^ #7] , ^tq^ 

#7l ^ tSt?l^ IgG, IgA, IgD, IgE, IgM ^ £^--§-5. 
^1 ^r^S.^] ^^H, IgG^ ^-f IgGl, IgG2, IgG3, IgG4^ ^tLt^°l 

<& u « ^^]7V ^-g-^^ ^1^15. oj 

Bi ^^*V ^<£^ HL^r ^#^41-3 ^€ # ^ 

^-^^ 7l^, ^2: 91^^^) ^233 o_ 5. -f-^ 

§W4 JL^I- *h ^ofl ^_S_*}-T}JL o a V^^1 ^(ofl-i- IgG^ 

214 vfl^l 238, 297 ifl*l 299, 318 tfl*l 322, 327 331«i*f| 
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-g: ^cfl^l^. ZLl-, ^efloj^l^dnaleimide) ^ ^^lM-^H.(succinamide) -£}-£. 

3fl3.*r ^aHd}^ HS^i-lMB, <?H^H ^X\^\u)^ t qx\ijv]T£ 7>s4^1 

pfl^ ^A1U| D 1^ 7>^.VilolH7> Oj-g-^ ^ O^Cf. Aj-7] til^o]^ - 

^7> <£ ^ofl tij-g- ^Vr-flel^ ti_V^-7l# 3* , Hl^-^l^ ^ 

5. °>^1^ ^^1^ €Afl 

'bH 1 ^ «l^B)-olc^ oj-g-^ ^^-ofl^, ^]3\ #*k&&<* 

^5]^ ^^m, ^"71 Ul3gB}ol^ ^%]°) <£ ^-cfcl Z^Z| ^ #^1"^ 

^ /S-71 ^-ej*^ ^Sl^El-ol^^ oj-Pl^ efolA] #7^ ^l^Elcl ^7l S^r 
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cj^^ ^A^O. S Ai <£ ^ofl tiV-§-7ll- £fe til ^ Bl- 

^^1, 0^5}. ^q^, i-si 

^1, PLGACpoly Lactic-Glycolic Acid) -§-4 ^ ^£*fl>S ^-^} ^^1, ^ 

^-O.^.a-Ei ^1"^ ^ xg-sfl £-o)ofl olDl <^S]^1 o]^9] -frSL^l ^ ^ ^ 

71 # -g-ol^^l ^ flfe -fi-JE^lrSL ^^ofl ^^-^ 

^ ^^HV-g-g; -fPlMZj ^^Ol ^Dj, ^^^^ # HB ^- 3} ^ ^ 

oi M-^-^-ni- c-^^l ^o_Su> ^1^-sl^oi ^ ^t^l^T ^ 

313^# ul^El-oic^ f^Hl °fl7flsl7l tffl^l, ^^14 

-§- ^ ^-g-ol >$e^ #Sl^El-ol^.2l- ^<*j #5.1:1151 ^ 

IMd^l ^ $M N-^^3f N-^^^l ^ 7}^^>H.S 4°^^: ^"^^ ^^fl 

-g-^j- ^>-g-€ ^ safe ^ #si;^2i ^-*hm 3 
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°l-g-^r ^ t-ii -& ^3 3^ ^3H*m 

^^^« ^}-g-*Rr ^^1^, ^-71 3j.*H ^^17> ^-H^o} «-^ofl 

^^^l^lTlM-, ^^5. ^^^1^ ^ 

til^-ol^ HV-g-^- a^SHH, ^^7> -g-ojtb ^Cf. 

^^1^ S^^l^^l ^-Hr 
-H #5]<Hlt^l ^Bl^^ ^Jf^-g- ^^-A]^ #5fl 7l#oll til§fl^J£ 

tilHL<5}-^-g- nfl, ol^V ^Jrsa-ofl -g-^ 40 kDa^ l-B^ll^l ^Bl^h* 

?1 ^^Ml^r ^^fiSj ^ ##7)7} £<£*go\] tllSfl ^ 7«fl #7>^JL, $ 

#JL = £-^ PEG ^ ^^1?J ^<Hl^r ^ 5«11 ^7>*V ^^ = ^1 

1^31. #3 #4 ^^-oil^ ^ «V#7l7} 

I3«ff sj7l^^s. ^7K>5m-(^^^l 1^1 a 2 ^^p- 

.f 

^ ZL;-^-^^- -M^*}* ^Jl^S- tfl^O u>^.7> 

*1 ^* il^^Hrt-ll, PEGM- PEG-t^- 1 ?!* fl 311 PEG-^ #5.1" 

67-14 



H-i- ^^1^1 Ik^^i ^tM|7> ^^^(mean residence time; 

MRT)^ #7}«- *±o)±; fson, ^ *v# 7 ] £ ^] 7 ]^a\] tij^fl 2«fl 

vfl^l 70tifl ^7]^ AS. ^7H}£cK^ofl 12] S 3 vfl^l 6 ^-S). 

^T, 71^^ ^ *1^M3* #7H7l7l ^ PEG *fl^ ^ 7> 

# ^ 40 kD PEG* ^-mh^^s] til in ^ PEG-^-t- ^^1^1 ^ 

*H-*l*r -fr:£'*H o]e 7 l^l ^^*V UflSj PEG 

£o] -g-ol^Jl, til^-c]^ tij-o.^- aj^SHH, ^^ti]-§- ^ ^ 

fro] 7> -g-oitb #3^- ^7> fHjo.s. 

A i, ^^°] 7># ^ 5JA^ <£s^ 40 kD PEG» ^ ^r^*>^ *^ ^ PEG-t 
-¥-^* HtM 71^ ^l^* nfl, £ oV^SJ. Hj-igo. ^ afl 

€■ * on- oi^-tb #^3- y o V ^^ S.^, A> 
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v}3.3-3\-x] ^14, ^H-S^W B*flS <?}*h T^flS. ^1^>, A, 

<£e]*l <2^l olx>, Afls -njA} ^Sj-i, ^5L^-4i, ^ 

°<J= <3*ll A <3^ ^4-1 *MMBfJ4l, <£^, °}S.zlZ.&mi-E, «fl 

e|HSi°Hm, ji ^iflsj- °lle|HS.ioloil^ ( o]^> vil, VIII, <y^> IX, 1- 

ej-^li^ M ^-S^M-^, C, C-^-§-^ 3:^, 

*>-, o]^}, ^iEfl^^lH 91*}, 5 ^ °J 

c>B^-2-^^, -ft-5i <?]7}, ^ 2:3 %^*h ^S. *m i^, % 

^ i^, ^ ^ ^ ^tftf-id 

*iH3m, ^>s.pflci, a^j- o]^ ? «.Ai ^s., # 

^ *l*h ##4d ^ cjo^ # s ^ ^ ^1 ^ [Fab] 1 , 

[Fab]' 2, scFv ^ ^1 -fKE*ti , «M3^ -frsfl «uj *j-<g f- tf<#^. ^ 
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°1 ^7>4S *fl*Sh}. 

*7l #Bl^El-ol = «4 ^-71 HI lfl*l 10:1, «>^^ 

* &q ^^171^ ^-M^r, -flej*^ #Sl^E}ol = <4 &q ^S.^m 

^711 (aHr (al) %^sHel «H3bHH/$ f^ll^ tb^ i^l ^ #3.^ 
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e^EHjEi "S^M-I- £e^Kr #31; ^ (a3) 3-5j€ hI^eMh.^ ^ 

^HH, #31 (alWM. #-§-«°l #5l^Bl-olH.^l ^1-71 

#5^bH^ til^Bfo]^ a}*} aV-g- 1:2.5 1:5°}51, 

^8-.*«ife 1:5 ^1 l:10^m. 

^#,"#31 (a3)^ #-§--§-^5*1 (a2)4H ^€ <3^1: tSf 

-§- M:*}Tr l: 0.5 ^1*1 l: 20^ *r 5U^, 1:1 *fl*l 1 ; 3^1 W . 

#7fl (al) £ #31 (a3)^ #-§-°11 v]^6)r=s$ f^*fl2] 

o^cf. ti}^.^ ^aflS.^- i4H# a]o>^ iL5.s->o] c5}ol^ (NaCNBHa), ^^sj-^-i: 
#7WH cjT^l (a2) 3L±= (b)fe, ^>#^ 31 ^*>^4 ^ 
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^-i- jl^sH ^-§-^1^ HJ-'SS 4^ 3^ 

^-S-^JLS- ^*fl ^ W^^-S ^-§-7>^t!- ^IMl* 1Mb, 

#31, ^ 5]^^^ ^-s^, rass, 

91^. ^- t^s] i-fr^l^l ^ 

>o^, ^ £b *1<3^ ^ ^ A >-§- 

*H *11^5HI 5W. ^l^^r ^Sf, A fl^l°l (sachet), <i^M 

(elixir), ^fl^, -8-^, Eb ^ ^e*€ 
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t5 ^V-g-^, ^ "8-2) ^ 

*fl*im s}*h ^ ^st ^€ ^ 

Sa^, ^ «>^^V7fl^ ^A>^] t§Efl5L ^<^€ *r 

^Bfol= ^.cf 3= a} ^ £ M^*>7fl £M ^ -n-^ 7>^£ # 

O.S. ^3 ^^1^ -^*fl ^-^^ ^ ^S., 

<^AH1 1> o]^> ^^5S.-p E G-^^ #Slr^ ^313 ^ I 
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<65> #-71) 1 : SUV ^hs^gbgl: PEG ^^^1^1 ^ 

<66> <£'2* i£ieH o>-§-7]-i- 7>^1 3.4 kDa^l §^^^^^^§0] 

ALD-PEG-ALD(Shearwater Inc. *l^-)# 91?} ^3h£ = €-(hGH, ^>^= 22 kDa)°l 5 
mg/ml ^5.5. 100 mM ^1^>^ $^-8-«W 91?} ^ JL = ^: PEG^ 7} 

1:1, 1:2.5, 1:5, 1:10, l:20°l s^^r ^7>3r>^cf. M*fl<y q-H# £.3. 
^>olc5}ol^(NaCNBH 3 )« ^ ^£ 20 mM^>l ^7>s>jl, 4°C< : >1H ^ 

PEG7> °1^£|ZL, PEG^f ^€ ^71 ^§>^ tiV 

-§-£tH-§- 7}*|jI ^3J)^i(Superdex R , Pharmacia, H7l «fl^l(size 

exclusion) 3.^f£^-Hfl^l» ^l^rS^. -§-#^-°S 10 mM ^-g-i^Efl e 
f^(pH 6.0)* >M"§-*H oItV ^^-Jiss-PEGI- ^l^Jl, PEG^ ^W^l 
91?} ^ = ^ , *l«]-g- PEG 3? 27fl<q 0I7J ^jrss-ol PEG^ 9l^& °]*&^ -*f 
^r## ^l^^^cf. ^ #3i = £--PEG« 5 rag/mis. ^*>^4. 

7># 0 1^^1 ^ ^ -¥-^#^1 3£ ^ : PEGS] 3)3] w> 

1: 2.5 ~ 1:5 91°) Q9ls\9X^. 

<67> vJ-tii 2: 3H> ^^Jel^-peg ^^MlsJ- ?3<*i ^tsL&^s* ^ 

<68> ^7j] 16JH 5g^()^ «y^> ^Jl = £-PEG^ Sh^E. ti}-g-7]<Hl ^ tS.f?l 

* ^ttM^l 7l 10 mM ^-§-<*Hl -8-*fl€, ^-7}^ 150 kDa^ #3. 
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1-^ G( Immunoglobulin G; IgG)(^^>, 1>^1^4. 
is^-PEG S^^l: ^ tSf!l2l 1:1, 1:2, 1:4 ^ 1:83. «H , «H-^ 

-g; 100 mM <^V<£ ^-§-^ ^-BflS. ^Ir^Jl, «Ml3.Ai i4H#^l °>isL3.Sl.oj t= 
e^-oljEL(NaCNBH 3 )l- ^517}- 20 mllH 35.^- ^7H>^rq-. *>-§- ^-§-^8: 4°C^1 

*\ 20 ^-<£ &&*\ Ja^m^ ^l^m^r. ^ ^ ^m-S- # 

*<Ml*>7l -§-°l£r 3^>£ZLEfl5i)* ^s^>^c}. 20 mM J=5^ ^-g- 

^(pH 7.5)^.5. ^IjsW^l ^(DEAE, Pharmacia, #7} "4 3- 1 

M. <^4B#(NaCl)-8: X^tr ^ Q^^r ^ ^^(^^Hf ^£ 011- 
> 0.5 M) ^SLS. <?}?> ^^ss-p E G-Tg^ #5.1-^ ^^11- 

□LJflsIt ^^rSi^f. ^^51^-^-PEG-^^ #5-1-^ -gr^* 10 mM <>MlH^ 

M-H#(pH 4.5)^.3. ^3**1*1 €^(SP5PW, Waters, ^JL 1 M 

^5rM-H#(NaCl)^r 10 mM ^HlS^V M-H#(pH 4.5) ^-S.^ 

tifl(^2|-M-Hf- 0 M -> 0.5 M) *3 ^7> ^*H» o}# ^ 

S^-PEG-^ tSff! ^« ^^Ml 5j^-*rW(-£ 1). 
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= &-PEG-ALD:^ #3.1:^ ^3 #t3]fe l:2°J°l 

wV-g-711- 7>^1, 3.4 kDa^l €^^^^1 

#e)#(PEG)^l ALD-PEG-ALD( Shearwater Inc. v]^r)9 ^ #Sl-?l(IgG; ^*>, 
^)o] 15 mg/ml -^£5- 100 mM °1<&<£ ^r#-§-^°ll ^ t^t^: PEG^ 

^w]7> 4741a, i:2.5, 1:5, 1:10 ^ 1:20°1 S]£^- |7}^}^4. *-rS 
f- Alo>i: Jig.*H jel^M JEL(NaCNBH 3 )« ^£ 20 mMS. ^7}-^ ^, 4°C<HH ^ 

^1^1 juaV^^ 3*m^<?> tiV-g-Al^cf. nt<3 ^Sl-^<4 o>u)^ ^ Jf ^ofl A} 
t^iLS. PEG: ^ ^^.l-^ol 1:1s. ^71 

7\x\H <r3)^^(Superdex R , Pharmacia, ^) 3.7} «fl*fl a5.° r Szi2flir]l- ^*J* r 

$1}. 10 mM ^#-^i5|lolH ^°4(pH 6.0)^: ^}-§-*H ^ ^S-^ 

^-PEG-ALD» 3^|*r5a^, PEG^ £^r*l ^ ^S-^Q, PEG £ 27]] 

^ ^ #3.1:^1 p E G5^ <^^^ o}^] 7fl7^ 4= ^ 

^ #S.lr^-PEG ^ 15 mg/mlS. ^M^^f. ^-§-^°l 

f4 ¥'-tl-# 0 l 3£ ^ tS.f?l: PEG 31 2^ l^lxr 1:5 ~ 1:10 °J 

2 : ?^ ^#^-PEG <?^^ 91 ?> ^^saoj 
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■ 22 KDa -§-^>7l 10 mM ^-g-<*Hl -g-sfl^ ^> 

31 = ^.^- -4-8-*>ul, ^ #S.lrfi-PEG ^^l: ^Jl^s-o} z|z| 

1:1, 1:1.5, 1:3 ^ l:6°l 5] 51-^ *H #-§-^4. 100 mM Q% 

^BflS. ^rf-^al, «r€*H3>1 JiSSWceW-E-CNaCNBHs)!- ^ 

^ ^£7} 20 mM^l S)£S- ^o^&ch aV-g- 4°C<^i 20 *m -g-oV ^ 

<75> <^*H1 3> ^1^1 ^-PEG- 1 ^ ^tMfl^l 

<76> ^^ i^ tfl^H <£s}. 2b(IFN a 2b, 20 kDa)» 

■%-*}5L, I FN a 2b^ ALD-PEG-ALD(€-^V^ 3.4 kDa)^ 1:55. s}^ ^-g- ^1^1 

*>J1^ l^^sq- -g-^tl: "o^-^-S. IFN-q -PEG-^^ #5.^ 

<77> <^*H1 4> #S.M^^1^>-PEG-^^ #3.^ ^^1^ ^12: 

<78> Si^s. cflAiofl ol^> 4^ *KG-CSF)-I- 

G-CSF^ ALD-PEG-ALDC^-*!-^ 3.4 kDa)^ 1:55. <5Rr 5J^- ^1^1*>J1^ 
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°fl 14 *^tb ^^-S. G-CSF-PEG-^^ ^Wl* £^r*W) 

^<£^ G-CSF^ 17^1 *fl ^Pl^xvol ^|flo.s *l«r€ ^£^](Vg- 
CSF)« ^7}$* y o Vl ^^-S G-CSF -frSSfl-PEG-'S^ ^5.*^ 

^ tfl-a oi^l: ^f^^ ^^(Erythropoietin; EPO)*- * r -§-«r 

Jl , EPO^f ALD-PEG-ALDC-g-*}^ 3.4 kDa)^ 1:53. *Kr 3^- afl^^l-jlfe ^ 

aHI ^<H*V wj-^ EPO-PEG-^^ #3.*^ ^*fl» ^^Ml *J 

<^aH 6> ^-§-71^ «3|*Hr PEG* °l-8-# il^ll^ 

propionate; SPA)*?! PEG* a>-8-*H 911} ^S-L^-PEG-^ #3-*€ ^ 
^1* ^-#-4 ^]S^>^cf. A 3^3L^¥r 10 mg^l -g-*fl€ 100 mM 9l*Y<g 

^-g-onofl ^cj-dl SPA aJ-f-711- ?Hr, ^>^= 3.4 kDa£] #eH*M 

#eJ#(PEG)*l SPA-PEG-SPA(Shearwater Inc. PEG^ 
7> ^ 1:1, 1:2.5, 1:5, 1:10 ^ 1:20°] %7}z>}5L, 4 v £r°1H 3l 
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M^}^ 2U} J 5- < £ ^-§-^1^^. 9ll} ^^s.S-^ eJ-ojAl #7}2\ o\u}± 
Hi- -^SH ^3 PEG* ^^^fJl, PEG^ 91?} ^^ss.o] i:i S ^^-*V 
^^^11- <£7l S>-§- 7HH =*r*l^ 3.7) «fl*fl a.Sn)-SzLefl5q 

» ^l^-W. -g-#^-!5-S. 10 mM ^f-i^HH. ^^(pH 6.0)* ^>-§-*H °] 
# ^J-JlS-e-peG <£;gs)l» PEGS} ^S>*1 9l& ^^s.^, 

*l^-§- PEG ^ 2711^1 ^^5S.ol pegs] <#&r S.^- <£^Q °}*&*\] Jf 

^>#* *)l7^}52<4. ^ #5.1:^* &^*}7) 
PEG ^^l-fr ^ 5 mg/mlS. ^tr ^, ^*H1 l*r ^ 
^-PEG-^^ tSt?l ^^Mll- ^1^*1-^4. °1 7># #J1 ol^^j -.jzf ^-B- 

3£r 91 # M^S.^- PEG^ 1:2.5 ~ 1:5 <$°] $t<& 

tr^, ^-71^- #<an> ^-8- ^1-°! 2-¥ N-*> 

olJE.^-Al^A]u|T3]^(N-hyclroxysuccinimidyl; NHS)<£ PEGCNHS-PEG-NHS; Shearwater 
Inc. ^r-g-SH ^^-Ss^-PEG-^^ fSf^s] ^Hl^t}. 

<^X\d\) 7 > ^-t^o] rfs pEG-i- ol-g-^- *flS 

^r^°l 10,000 ^-g-^Jl, <&^r «>-§-7l# 7>^1 # 

BHlt^l ^S1#(PEG)^1 ALD-PEG-ALD(Shearwater Inc. *V-8-«H ^ A H1 1 

^ #31 1-B)- ,^<atr ^-£-5. 911} ^JL^s-PEG ^ ^^l^V^cf. 

°H, ^r-§7^°l 7HJ- #Jl ^-4 ^ «-a>°-o] ^ o]# ^^es.: PEG 
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3 l: 2.5 - 1:5 91°} SKl^l&i}. ^*fl€ 91 1} ^ # S = £-PEG <2 

^31 « ^ 5 mg/ml<>l 3^ °1« °l-8-*H ^*H1 1^ ^^1 25+ 

100 mM -§-^(pH 6. OH 91 ^ Jl^s 5 ^o] 

^-3^ 5 m£7} ^wRV PEGS] £-7}^°l 40 kDa«a %^3}^ ^-^l-PEG-^ 

= (Shearwater*}, *1^)* 91 & ^ = PEG^ #«] 7 } 1:47} >*M 
-g-oflofl ^7}*}^c}. 4>7l wV-g- -g-^^fl «r^^l<?l NaCNBH 3 (Sigma*}, * 

£ 20 mllH 5)5.^- ^7}*b ^, 4°C<HH 18*1 # ^<?> a-]a^1 57W}Al7l^A-] ti>-g-X|^ 
A. 9lK± PEG# #%^2}*l7'l7l ^*fl ofl^o}nl^- 

^^£7}. 50 mlM ^7}*}^4. 

PEG* ^-s]^}7] ^sfl ^2}^ G-25 ^ (Pharmacia*})* °] 
^ 2 ^ -^(column volume; CY)°] 10 mM Tris-HCKpH 7.5) 
-§-^^.5. ^^^-*m ^ £^#* ^^*}^c}. s}# 260 nm^l 7}^Y 

^#31^- 3#*}°1 -g-^tr ^ -§-^il5. -§-#t?}^ 3.717} d| €■ PEGS <?] 
^ -g-#sH ^-§-^1 PEG^r i~H§^l -§-#3^3), *1 

*V-§- PEG* *)l7i<j}£t}. 
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#?HH <2£r -g-#^JLS-^Bl PEGS. ^€ °dZt ^ 33r 
*M Sin 4-S-# ^^r&^r. 3 m*^ ^ (PolyWAX LP, 

Polywax Inc., 10 mM Tris-HCl (pH 7.5) <%-<*\°.3. ^sM^. 

PEG^€ "Jr-g- lml/&2\ ^^.S. ^^Hl ^-7>^V 15 ml$\ ^ 

-g-ono.s. ^j^sV^cf. 30 1 M NaCl -§-^3. 30£- 0<Hl^i 100 

tr St-PEG^r ^^1 = ^ -§-# 7Hji 3.7} Hfl^l as4£ 

aefl^f 4^r5W. 10 mM ^^-Hf- ^ -g-^CpH 7.0)JLS sg^S^m ^ 
200 (Super dex 200, Pharmacia*})^ #7] -§-#<^ ^^r^-^, % 

<a*v ^-# -§-^0.5. St 4. -fr^ 1 m^/^S. ^3^534. SB]-, tq-PEG 

°] ^€ 9l^t ^ #31 = £.^-PEG7> 91 ^^ss-iLcf .g.^ X\#o] 

^-tfl^o.^. hb>s.s.S- o]^- *ll7^H J£ii-PEG°1 9lZt + + 

40kDa PEG 7? PEG-^Jfl^, PEG-Vg-CSF -fK£*fl £ PEG~^3.q*H-*l*r 
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a)?}7] ^5}<^ 10 mM £Hr -g-gfl^ (Human Serum Albumin 

: HSA, tflef 67 kDaX-N-^h SHO-fr ^7>*H ^^ss.- PEG 

Slli^^ls^i-Hl"*- AA 1:1, 1:2, 1:4 ^ 1:85. ^ ^-§-^1^1^. ^r-§-^* 

100 mM ^-§-^ ^-BflS ^#&JL, M-S# Ajo}^ cjq. 

^l^(NaCNBH 3 )* ^ ^£7> 20 mM^l 351-1=- *#<^&4. ^-§-^- 4°C<HH 

20 ^<?> Htil^^i «]-§-*m4. ^-g-^o] 7 H V #^ -§-4 £ 

£ «-a}#o] o]^> Aj^iea-p EG <&^}: Q^S] ^ «V-g- 1:2^ 

-8-^ D l^r-§- 3J ^-^1#* ^l7l*>ui ^£ ^*J-Jl = s- 

1- ^<8*rSt4-'.'" ^ *3h§- ^^-t- ^r*b ^ 10 mM oHEA} ^-g-ofl o. 

°l-§-*H, 2.5 ml/^A^ ^ofl ^X\^ , %^S\x] <£-^ g *H3hg- 

^-^^ 10 mM 4H#(pH 4.5)AS ^sM^ 2^(SP5PW, 
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Waters, *]^H "4 3. 1 M ^M-H-f-CNaCD-i- Z.*k& 10 mM o>^ea> u|-B-§-(pH 
4.5) A# ^-S^allC^Sl-M-Bf- 0 M -> 0.5 M) ^-2.5. ^ ^7} 

^*n-t ^l-su ^^ss-peg-o^^ &^f>\n n^\<% 

A. 

G-CSF<^1 zj-zj- ^«]o] 
^ Vg-CSF ^-S^-PEG-^^ 1 ?! 

<^<^.1> ^I^M^ ^-ol ^ 

(1) SMJl ^tr*fl£] l^j 

#7] ^Hll-^H ^1^*1: <fr«^ ^^1^ ^-^l^r 4-20 % 
-g-tr SDS-PAGE ^ ELISACR&D system, o]^-) w c V^ o.^. ^^V^. 

hGH, hGH-PEG, I FN ^ IFN-PEG<^1 DTTCDithiothreitoD* AA 50 mM^ <£o_ 
S $7}i& ^ SDS-PAGE* ^a]^>^jl, igG, hGH-PEG- 1 gG ^ IFN-PEG-IgG^r DTT & 

^ ^^^^ SDS-PAGE ^32f# £25 3«*fl M-^vfl^cf. £ 2^ 
^ A <§ A £ & hGH-PEG- 1 gG ^^fl* ^"^^71 ^ SDS-PAGE ^o}5L, 5L 3^r 

^ W ^ IFN-PEG-IgG ^^1* mi*\7] W SDS-PAGE ^4 

o]t±. &^d\) M-^*V t^s*} kDa ^14. 



67-30 



£2°J 3°\)*] # ^ 91^ , hGH-PEG-IgG 

^*H3 ^-f ^ 170 kDa^S M-Bf^cf. ne^q-, lgG7> ^sflfe 
n ^}o]m. SDS-PAGE ^1*>7] o]^ 7 ] ofl^ofl , hGH-PEG-IgG ^ IgGl- 

44 DTTS. ^ifl ^ ^sfljs. ^-el^V^Jl, 44 °1 

SDS-PAGE -*MH S^lSj-^tKS. 4). 

IgGofl DTT» ^e1*>^, 4^ 3^ 3^, ^3}7> ^uflsL ^-els] 

-H, hGlH IgGir ^ifl, 2 ^ 44 hGH-PEG(3.4 kDa) 

3>] ^7>5l ^ = 7} i4^tf<=K hGH°l ^^^r 

cf 4^ ifl*H, hGH°] ^€ f^xr ^ 80K ^ ^^Hl MH = # ^*>5$ 

^"71 ^^«-Ei ^ A\o}6\] #&\^o] &JL IgG<4 hGH7> 1:1 

S. ^ ^ 7l#^ ^H^H hGH-PEG <3^]: IgG ^ fulf l:l 

nlnj-o.^. IgG ^>M-°fl 27fl^ hGH7> Tif-^ € *r &7l nfl^-oll o}^] t$A$ 

ofl o]^- ^ -7} JL^# 4*1 ^Cf. 

(2) ^*fl^ ^ 

-IJaH^IM 44^ ^^1^ 371 Hfl^l as4snefl3]( 

Superdex, -§-#^: 10 mM ^:f-5L^slHH. ^§^(pH 6.0)) ^HH ^3.^3 
# ^S^Sf. yUn^ ^l^>^nf. olp] ^s\o] °Ztt hGH, 

I FN, G-CSF, 1? S-G-CSF, EPO ^ IgGS. 44 3.7) nfl^fl 3.Sf>S.H2fl^l- ^a]^- * 
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aS.p>£ZLEfls1 o]^o)l ELISACR&D system, ^1^) M^t}. 

IgG7> ^?)^o}EL°)) ^3*^ #^3g^o]jE.^ «5L ZL <#-g- 

Jfl^b ^*fl ^A) 3*8=3^31, hGH-PEG-IgG^ ^-f^lfe ELISA^l ^l*fl ^ 

^€ « -^1 SJtsJ ^ 30 % %<LS- ^9lS\9X^. 

^Al^V ^ 280 nm°lH ^ , hGH-PEG-IgG, IFN-PEG-IgG, G-CSF ^( 1? Ser-G- 

CSF)-PEG-IgG^ ^-7>^ 170,000-180,000 *flfr*m3HH ^Bjaf 

i+Hfxfl5acf. - EPO-PEG-IgG^ ^^Mlfe 200,000 ^ofl -sfl^Rr 

. A *<M1€ *lSL^ £7HM: ^-^^71 ^ U^-i: 

MALD I -T0F( Voyager, DE-STR, Applied Biosystems, USA) ^Jl^r ll 7] -g-*> 

^ ^^>^4. ^iq-^ ^-(sinapinic acid)^- ^>-g-^>^ o.^ , z^z^ 
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-g-^* ^7>tb ^ tJ-Al 7>><£ ^S^l^ °l£:€(ion source)^ £^^^4. 

i^lB)y ^0.3. ^q<H £H TOF ^ *V-8-*H 

*1<£€ °l^r ^#(DE)* A]-g.«Rz- ^ ^# ^# 750 

nsec/1500 nsecS, 2.5kV 51 €31 ^*># **fl ^Hr^S^. <?l?i^^s 

-g-PEG^^ #^#^1 -§-^1^ *M a 1 ^ 3E. 5<>fl 

n. hGH-PEG-IgG ^51^ 90% ^l^l^i, <>1€-*1^ 

[a i] 





ol-PM(kDa) 


4^*1 (kDa) 


9i?v>fl*is.^-PEfi-TBG(-aAioa n 


175.4 


175.4 


9lEli|l^-.-^-3*-PEG-T«»Gf^Alofl 3) 


172.6 


172.6 




172.1 


173.0 


Vg-CSF -fr£«H -PEG-IeG^Alofl 4) 


171.9 


172.2 




185.4 


183.0 



<^*fl 2> ef#^«J- £A} 

^ 5-^ 5 SD 3&H(Rat)*H €<£^ ^^(tfc-^)-4 #7} 

^•a]o| aijaofloflAi ^lstt ^*fl, PEG ^^^^ ^ ^ 

^-aflo] ^6flxfl o>^^ ^ g^g.^^ 741^1- al^SM. ^ PEG-<£«1, 
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^ -g- ^3 ^3fl(*l^)S 3" 100 ug/kg^ s]s> 

^rtr ^ , tfl^^ * 0.5, 1, 2, 4, 6, 12, 24, 30, 48, 72 ^ 96*1*1 * 

°fl ^1*>^J1, ^ 1, 6, 12, 24, 30, 48, 72, 96, 120, 240 ^ 320 

*m ^mi ^1*1-^4. ^-^} m^mi- -g-jii- « 0 v *i*r 

*r534". ^ A o]^\c^ EL ISA 

^^3zf ^ ^ ^ PEG» nfl 7 fl^lS 

Tmaxfe ^JL ^-£^1 Sl^Hir a]^, T 1/2 ^ ^ ^7l» , MRTCmean 

residence time)*r ^#£-*r^ *H*fl *flfP>l ^ ^1*^. 

IS. 2] 







hGH-40K PEG 
(aliH^l 1) 


hGH-PEG-^-^^1 
fHlS^ 2) 


hGH-PEG-IgG 
(-61*14 1) 


Tmax ( hr ) 




12 


12 


12 


Txi2 ( hr ) 


1.1 


7.7 


5.9 


13.9 


MRT ( hr" ) 


2.1 


18.2 


13.0 


19,0 
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IK 33 





IFN-a 


IFN-a -40K PEG 
(U]5L<4 1) 


IFN-a -PEG-^Jf ?! 
(«15L^1 2) 


IFN-a -PEG-IgG 

(-SjAlcfl 3) 


Tmax ( hr ) 


1.0 


30 


12 


30 


Tin ( hr ) 


. 1.7 


35.8 


17.1 


76.7 


MRT ( hr ) 


2.1 


71.5 


32.5 


121.0 



[5. 43 





€<2^ G-CSF 


G-CSF-40K PEG 
(HlJHLofl 1) 


G-CSF-PEG-^^-^l 
(«ljaofl 2) 


G-CSF-PEG-IgG 


Tmax ( hr ) 


2.0 


12 


12 


12 


Ti/2 ( hr ) 


2.8 


4.8 


5.2 


8.4 


MRT ( hr ) 


5.2 


24.5 


25.0 


35.7 



IK 53 r 

VG-CSF -fK£*fl^ WS-^ 





17 S-G-CSF 
- -frSL*fl 


17 S-G-CSF-fr£^l 
-40K PEG 
(HlJSLofl 1) 


1? S-G-CSF -frS-ZSl 
-PEG- •&•¥-?] 
(til in oil 2) 


,7 S-G-CSF 
-PEG-IgG 

r-SAM 4) 


Tmax ( 'hr ) 


2.0 


24 


24 


48 


T m ( hr ) 


2.9 


4.3 


6.4 


7.2 


MRT ( hr ) 


5,8 


24.4 


25,1 


42.6 



[a 63 

3^ 



67-35 





^<a^ EPO 


JL 'S'iflSr EPO 
(DarbeDoet in-a ) 


EPO-PEG-IgG 
(41*1 4 5) 


Tmax ( hr ) 


6.0 


12 


48 


Ti/2 ( hr ) 


9.4 


18.4 


52.2 


MRT ( hr ) 


21,7 


36.7 


95,6 



#7} I 2 D ^ £ 6$1 Sf# -S-^^- ZLEflH^l^ ^ hGH-PEG-IgG # 

^-f 1^ ^7lfe 13.9*1 ^<£t§ hGH^l ajefl 13«1] ^ 

7}^o t ^ ) a] jjnafl ofl*i ^1^*1- 40 kDa PEG-hGH^l «}-#7lol 7.7 ^^cf ^ 

2wfl ^7}*V ^o)cf. PEG^ ^ ^ cflA] <^«.n]o] ^^-^ hGH- 

PEG-^ 1 ?!^ ^ *):#7}7} 5.9 ^^17> -f 

14^ 3 #-g- 3^1 ^ ^ ^Cf. ^lE^l^ ^S)-^ ^7l7> 1.7 

^lJl 40 kD PEG* ^^Tj ^-f^ «}^-7l7> 35.8^1?U5-S. ^7}*}$ oo} , ^ ^ 

^H^JlJL^- ^ <?]B|3il^ oj-g-t!: ^^^^ -fV^tb i 
4^ ^H*^-*]*}^ -B-S^l J±tf 40 kD PEG7}- 
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3 ^<L> o>Mej- ^ *M^M- £<8*m -frJEJH^S. ^i<?!^^ «l£-tr ^£°J-8- 
Sasaki, oje^v ^s^-eI « o v^o] cf= 

S. -frAW JL^l- uj-Ef^ ^Tfl ^ o^q. 

(erythropoietin; EPOH tflSfHs. m}-^ £tJ-*H3 *l#7] 

JL, EPOir Jl ^SH^ ^ir ^r^^-i: ^91 Darbepoet in-a (Aranesp, Amgen, 
USA)£| ^^Hr ^7)7} 18.4Al^>o.S. ^7}f>\±t M-q-^cf. 3^ ^o] 

7H1 ^ ^^1^1 EPO-PEG-IgG ^^MItt 1# ##7l7} 

3 52.2aR>.2.3. ^7l^o.S ^7>*>^r4. 

^l.^^HH £ ^ SHr ;£o|, g<3 tSf^l * til^E}ol£L^ 

1^ ^7H7l7l PEG # *1^<M 

40 kD PEG* *r^tr ^^^^^ al^H^ #3.1- fi ^ 

^17> €^>7fl fe£r 1^ °Jr^* M-Erifl^ 3* Jio^jn. 5^. ^ # 
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fsq ^<y^> Hfl^l ^iHl^ PEG ^ 

A B A^. ^^MiH} ^ °J:^^^- ^-2-31^m(MRT)l- M-B^vfl 

wI^eH^ 31 5*1 io kD PEG* A-%-^: hGH-PEG-IgG ^ 
^-3l(^*H 7)^- AV-g-^H ^71^ y <H^5. *>#7l# #^M^r "fl, *I#7l 

ir 14.7 *}#AS. AAA &A*& 3.4 kD<?l PEG* A^ A^^ ^.^^ Aft?) 91 
13.9 *RK>±4 C}-^ #7>*>^Cf . til^Bj-ol^ f^)ol PEG^I £r*Hf ^7>ofl vt\ 
A €^ ^^7]7> ^ 7 >^1°>, A»A^ ^Wl^ 1^ ^ ^7> 

^ ^ til^BH^ ^^1^1 ^-7>^i±C|-^ ^« #5-*fH 2\A 

M.A91 7 A°-^- $-91 A. PEG^l A^r ^f-^t- ^sHfl ^-f^li ^i±7l ^-7}^j4 % 
^ ^7171- . ^r-11^1-o]c *>-g-7l* 3Hf PEG* *>-g-*b -%-AA 

4. 

<^<m 3> *\]^A\ ^ 

<y^V ^#JL = £- ^31^ M)S. ^ *^ til H* hGH-PEG-IgG, 

40 kD PEG-hGH ^ hGH-PEG-^ 1 ?!^ *115. tfl ^je aI^*}^. 
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<i29> ^ = ^> -£<S# ^li^l ^5.^(rat 

node lymphoma) Nb2 ^li(European Collection of Cell Cultures(ECACC) 

#97041101)* ol-§-S}<^ *H3. vfl ^l^^vfl -g^-g; 

<i30> Nb2 sfl 0 ^ (Fisher x s medium)^] 10 % ± Bflo} H$(FBS, fetal 

bovine serum), 0.075 % NaC0 3 , 0.05 mM 2-*l] s ^ofl h^§- 2 mM #^-Ef^^ ^7} 

*V «fl^6i)A-l taflo^ ^ 10 % Bflo> aflsq^ ^o^«_v aflxHH 24*13: ^-o> 

3 Hfl°^>^i=f. wti^/aHH u fl°<^ Aflo^ q= 20,0007fl^ ^Jil- 96 € 

#eflolHS] zj- ^6fl ^ * ( hGH-PEG-IgG, 40 kDa PEG-hGH ^ hGH- PEG-^-r- 1 ?! , 
rflS-riP-^l ^-^fl KirW (National Institute for Biological Standards and Control, 
NIBSC), ^<2^ 911} ^ Sss.(HM-hGH)^r AA s)^*H ^StS. ^7>*r 
37°C, C0 2 wfl<$7HH 48*1?> wfl 0 j=s>^cf. o] ^S.(A well 

9) 45. ^f*)*" ^^^>7l ^*fl ^15. ^^(cell titer 96 Aqueous One 
Solution(pr,omega*>, *1^))* 4 25 frt^ t#£ ^, 4*1 # ^-oj- tifl^^cf. 

0} ^ 490 nm'<H|-H ^^\£# ^r ^1^^ ^7># 7fl^>Jl, & 7°\] M-^ifl^ 

<i3i> [a 7] 
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*£(ng/ml) 


(U/mg) 


HM-hGH°fl tfl$ 




100 


2.71E+06 


100 


suna^-ase- (NIBSC 


100 


2.58E+06 


95.2 


- 40K PEG 


100 


0.206E+06 


7.6 


- PEG-U-Y 1 ?! 


100 


0.141E+06 


5.2 


-PEG-^^ ^-S-g-V 


100 


0.86E+06 


31.7 


«1#^*=1/ED50 x 106 (ED50: ^tfl >fl 


2. 50 %-j 





^ ^ ^ AS. Jio} h.^- 5U^-§- ^ £U, PEGofl 

v+Ej-^tcf. tf-E- #^£1 ^Bisll^ <£sj-<>l 34. 12 kD PEG7> ^-f 
25%, 40 kD PEG 7} *f 7% ^5.^ ^l^^r^fl ^^cfJl iLJLSH 

^^(p.Bailon Bioconjugate Chem. 2001. 12: 195-202 ). ^iS§5] 
^-fS. ^£ PEG^ 3.7)7} ZL «£7> "g^lfe^l, 40 kDa^ PEG7> 

<?1^> -S^SlS.^ ^-9- €<£^ ^^s.^ $ks§S.2\ 7.6 %* M-Bf 

%7)^ ^7}<% Dj>«H tSf^l -8-^12] -fl^flvfl q=Jl7l- ufl-f ^ ^ ^ ^J-g- 7 ] 
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£^7^ Hi^r UlsSEfolE.^ ^^}^ A>-g.o. S <a*fl ^£ <^-fMl ojsfl 

^-afl^o] ^o] ^7>*V HL^. ole^ ^--g-^ t}^ ^S)^ 

(2) ^lE^gfl^ zl&m^ 

olBji)!^ i&^zj ^l^ifl ^tfiju-g. o^j.^ iFN-PEG-IgG(^A] 

«fl 3), 40 kD PEG- IFN( tiling i)^ oj E ^i^ <g ^_ PEG _ ^h. nj ( m ofl 2 )^ U-«M 
el^ uj-oje^^. u^-cfti] (Madin-Darby) ^ 

^15L (MDBK, Madin Darby Bovine Kidney, ATCC CCL-22)# a}-§-^ Afl5Lwfl<# 

2b(NIBSC ^lEi 511^)1- A>-g-^}^cf. 

"MDBK ^13E.» MEM(minimum essential medium: JBIH 10 % FBS ^ 1 % slM^l 
H ^B^S^V^Aio] % 7 y# «fl*HH 37°C, 5 % C0 2 ^ tifl^^cf. ^ 

*>JI*}- *Rr--Al^_<2}- S§#^(NIBSC ^E^l^)^ *]}£. «fl<# afl^H 5) 

^*>^ 96 € fsll 6 ]S5] z}- ^ofl ioo -g-^*V nf-§-, ^7l<Hl^ afloj:^ A|£f 

^cHvflo] a1^.7> 5^ #3HH<i 100 ^ 7>tr ^ , 37°C, 

5 % C0 2 S^^l^i 1*1 7> 7>^ tifl^>^cf. IX\# 3f ^£7f 5 ~ 7 x 

10 3 PFU 7> sqs^ VSVCVesilculer stomatitis virus)!- 50 fd^ t-elHB<*ll 
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i^-i: tfl^SlS w>ole^ sj^ -g-o_»o. ^ ^ 4^ ^o. 

£€■ 37 °C , 5 % C0 2 ^ ^ 16 ~ 20 ^ ^7}S- 

wfl^^-a- ^11^^ ^V&tt M}^% tt — sT 31-^ (neutral 

red) 100'^* ^7>^H § 3, 37 °C , 5 % C0 2 2*)?} Hfl^§> 

^ 100 % ^l^^r 1 % <^H1H^ 1:1^ ^<>M 100 ^ 
^^r^. <$^\$. 4£t ^r°J ^ 540 nm^l^ ^*r^. 

-S-^ tlim *^3.(blank)S. SKu, tflS^ M]S. 100 %S #^r*H 

50 % AflX ^£(ED5o)# ^1^>^4. 



[a 8] 





^51(ng/mO 


EDsoClU/mg) 






100 


4.24E+08 


100 


- 40K PEG 


100 


2.04E+07 


4.8 


- PEG-<a--¥-?l- 


100 


2.21E+07 


5.2 


-PEG-^"3 


100 


4.75E+07 


11.2 



S 8°lH iLfe ^oi, PEQofl ^sil^ OL «-^£7> ^ 
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?te. ?h im^* ^ sa^. <r*m peg^ a.7}7\ m 

40 kD^l PEG7> ^€ ^-f i§1 <^ ^l-M ef 4.8 %* ^J^-S. 

^1^5fl§ o^o) ^-f 12 kD PEG7> ^-f 25%, 40 kD PEG 7} ^ 

^ ^Jf "7% ^^oq Al^^vfl ^fer^r M7> olu] £M ojcKp.Bailon 

^, Bioconjugate Chem. 2001. 12: 195-202 ). ^ PEG7> HTfl ^ ##71-^ 

ZjO^Tfl Sll} ^Jl7> ^3^1 ^5)2-5., ^^"7l7> ^^A^ of 

oj-^ Al^^ifl ^-gig cflti] of 5 2% ^te «-^^r uj-Efxflo^rf. n 

7> 11.2 % ol^CLS. ^o>^^- ^-o]^- ^ ojojcf o]^ ^ ^ 
71^1 ^71^ ^7>SV CH-<H ^#5.1:^ £^13 «H 2fJL7> nfl-o. ~| 

<>m 7icfl # ^ 

ol4 3te ^S.^-B\ , ^ ##7)B\ «M3 ^7\9\ 
^ olE^l^ S^*Kr ^*03 « vflolH of^ Pfl^ ^ 

7lcfl^ ^ $Jtf. 

[33 gL^a ^-g.^7V^-oi7s> l^fcMg] ^g.^fl 
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G-CSF(Filgrastim), 1? Ser-G-CSF -fr^l , 20 kD PEG-G-CSF(Neulasta, USA) , 

40 kD PEG- 1? S-G-CSF -fr^} , 17 Ser-G-CSF -fK^l- ^ Vg-CSF -fr5= 

PEG-IgG^ M]S. vfl *^^r ^^rS^. 

-f^i, ^]5L^<y HL-60 (ATCC CCL-240, Promyelocyt ic 

leukemia patient/36 yr old Caucasian female)* 10%^1 ^ $\°} SU^fe 

RPMI1640 «fl*HH n^xj-y}, M)S.^\ 2.2x 10* ^5L/m4°l 

tr ^, DMSO (dimethyl sulfoxide, culture grade/ SIGMA)* ^ 1.25% (v/v)7> S\ 
£a ^7>S>£tr. ^ 96 ^ #3HH (Corning/low evaporation 96 

well plateH-90 fd^ € ^ ^l5L7} ^ 2x 107^7} tr ^, 5% C0 2 7]- 

^ 37°C till "^71 ofl A-] qt 72 Al ^-oy yfl <££|.£ 

<^<a^ (R&D systems)^ G-CSF EL ISA 7lB# ^£7> 
;*} z}- Al^'s-o. ^£ 7 > 3^tr fl-§:3. RPMI 1640^.3. sM^H ^ 

^£7} 10 #g/ra^l *r5^, °1« ^1 RPMI 1640^-S. 1/23. 3 

-g- 192] #4*r$m.- 

°}%7\] ^l-^^l wfl^ ^^1 HL-60 ^lS^Sl ^ ^ofl 10 fd A A 7>^><^, 

^# ^£7> 1000 ng/mlS-^-K] <£4^o.S ^s]^ *rS^. $H>M ^flStr # 
^ ^e}^ Afli^fe 37 1: «fl°<M°1M 72^1 4*1 "fl^r^. 

a fl<#jf ^1^^ ^7} ^iE* H5.^l7]- (PROMEGAM}^ 
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CellTiter96 (Cat. No. G4100)^ °l-8-«H, ^7\?& *\)£.^2) 670 run 



IS. 9] 





EDsoClU/ml) 


G-CSF°11 Efl^- 


€<3^ G-CSF 
( Filgrastim ) 


0.30 


100 


17 Ser-G-CSF -£-:E*ti 


0.26 


115 


20K PEG - G-CSF 
( Neulasta ) 


1.20 


25 


1? Ser-G-CSF -fr^l 
- 40K PEG - 


10.0 


< 10.0 


U Ser-G-CSF 
- PEG-^ 1 ?! 


1.30 


23.0 


1? Ser-G-CSF -fi-H^l 
-PEG-^ ^S.^ ".. • 


0.43 
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.. i W iL±f- v}<% ^-ol o>ul ^ av^. ^a]^ 17 Ser-G-CSF ^51^ ^ # 

PEG^l ^*fl ^€ 1? Ser-G-CSF -fKE^ %^£7> ?H 

#^«lS2003- 17867JQ. ^ , ^€ PEG^ 37l7> ^ <£^£r ^7>*> 

#^£71- ^i^^-i: ° a v ^ 40 kD^ PEG7> ^-f 

1? Ser-G-CSF -fViE^^ 10% o]^>s. nfl^- ^ 7$<Lg. ^ PEG 
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A 3-7)) ^ &#7)xr ^<H^1»1 SIM- #tfl3°.3. ^JL7> ^*}7)) #4iS\H. 

3., 1^ ^7l*7> ^5L£ #^ 7fl^o] ofl-o 5giLS}t}. tb^, "sT^r 

" 17 Ser-G-CSF -fK£*fl£l ^W^-fl %^£r ^<?§^ tfl«l ^ 23% ^ 

£S ^ ^-i- i4&Kfl&4. neiM- ^^t^t?lt 1? Ser-G-CSF -6-51*11 °fl 

^-$-*r ^<3^ tfl«l #cfl3 f^H7} 69 % ^ 9l9X 

tf. ol<4. ^ ^ij-S-^-Bl ^7]^ ^7)^ ^7>^ DllrCH ^^#5.1:^4 

17 Ser-G-CSF -B-H^l^ ^*fl^ <«7} nfl-?- t^y. ^ ylcfl^- ^ ^cf. 

<148> <^|i '4> 3.^ ^M-M ^^lvfl ^ 

<H9> (1) <?!?> ^Jl^b. &*VjzZ >fl*fliti til HI 

<i50> H^Hr^} ^71^ 5^^S] ^ ^HChypsectomized Sprague Dawley rat, 

SLOh <£4m A ^^^fcf 10*}eM °l-§-*H ^-^Tfl ^7> A]^^- 
°lt -§-*fl <?1^^ = ^-PEG-^^ ^^), ^ItJt^^ss.- 4QK PEG 

asfi.- 40K PEG ^^l* ^H^l ^wfl^- ^Hl c>sfl^ ^ lOai)- ^ 
31^8: 5$^, M 24^1^1; oj^oil oflEflS p>^ S ^a>a1^ ^<&o. 
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3 *f|sW^i=h 



[a io] 



—7 3 










1 






PBS(0.5ml) 


IS) /W, 
12<y?> ofl^^ 


2 




30/*g 


60 ralU (30 


1S1/^. 

1293 


3 


-40KDa PEG 


30/zg 


360 mlU 
(180W/3J) 


13)/^, 
231 ^ 


4 


-PEG-^ ^•S.-S-^. 


30^g 


360 mlU 
(180^/3]) 


13]/^, 
231 ^-c^ 


5 


-PRG-9^ ^ 


10//g 


120 mlU 
( 60</e/3l) 


131/^, 
231 Jfol 



^ Als^ ^ S-^-Tfl j£ 8 ofl u^ifl^^-. 

40KDa PEG <S«» ^ is) ¥^ ^ 3^^1 -g- 

-¥-7fl7> ^7}?>}%5L, 3^ ^--r-Tl] ^7l-i:ol ^sl^&t}. o] *V ol 

?i^^ss.-40KDa PEG ^^^7> ^<3^ofl «l*fl €^ ^ ^#7l<4 Al^ifl 

^ iL°l^ ^1 1 B ^ 2^ ^S^B] <^£1tt 

^1, tl^^-Jis^-pEG-ig^ ^^2) ^-M^ J^°l ^SMl 

Jl, €<a^ ^-S-^ 1/3 -§-^°.5. ^ 15] ii£ €<£^4 ^ °1 
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17#*fl *H&°-3. 1? Ser-G-CSF -ft-3E*M tfl«fl^s. ^ 

cq ohiafl^ .^^ 7 > ^-7l*V JL^# M-E|-iflfe*l* ^^7] *fl , G-CSF ^ 

#<?]-20kD PEG ^€ G-CSF^ ^*flifl HlS^SM. €r 1? Ser- 

G-CSF-PEG-^^ #S.lrfl ^r^^ ^IMIfe -§-*l](20mM sodium phosphate, 1% Gly, 
0.25% mannitol, pH 7.0)<=>H -g-*H*H £4. €<3^ 

^ G-CSF(methionyl G-CSF; Filgrastim, Amgen, USA)sf 20kD£l PEG7> PEG- 
G-CSF(Neulasta, Amgen, USA)» ^ -g-^tt -§-*lH *r-§-*r£i=h 3# 

4ii Al^oflA^ 7^^^ -§-4j ICR BioCtH^HH t^^M ^ 

^ -g-oj-oj ^ 7 R^g: 7^ ^ Al^oll A}~g-^-£tf. Al^ 7 flAlAl 

ICR^I 34- 30 : 35g9l^nf. A}.^-^^ ^£ 22± 3°C , tftfl^S. 55+ 5%, ®7]%^r 10- 
12sl/hr, ^^71 12Al^>, S£ 150-200 ^(lux)S. ^1*>^^ ^Sj-7l?i ^ 

Al^7]?i f^l^r ^^#-g- jH§A>5.(#<8=A> Hfl^S)* A^Al^JL, 

^>-fr*Xl <r ^i=r. 4 5^2] *HM^1 cfltfl 
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^^Ji, ^^Hr-^H W^if A *>7l 5. 113}- ^ -§-^4 

« 0 V^o:s. ^<^^>^rf. J:f^ (Neutropenia) W§:3,%^\v\ 

ol = (CPA; Sigma, 130mg/kg, ^1(DXR; Sigma, o]^-) 4.5mg/kg ^ Si 

3. ^i^i(VCR; Sigma, lmg/kg# ICR *R-^S] ^J-xfls. #3) ^ 

*fln> ^^$V ?°14. M ^ 1^*11-^ 5^^(1^1 ^fl<y lOAl^ofl ^ 

G-CSF1- 100//g/kg/day -g-^S <y>5HH ^3-2-5. Aj-g-s]^ 4*B^r ^ 
^M^rM. *1^§ ^Ser-G-CSF-PEG-^^ #5.^ ^314 20 kD PEG-G- 

CSF (Neulasta, Amgen, USA)^ ^ 111*11 ^M^SHr^l ^-8- 

-f-^-S-^^l 2Hfl^=o.S (20(Wkg/day) 5^^1# ^M^rSi^r. 
AlsL *fl#| : %r J-^l ^ ^ 1, 2, 3, 4, 5, 6 ^ 8<y*IH °J:4 *H*r$ 

4. ^^^1^ "^Ir^M ^ 4^1^o11 , 0.3 ~ 0.5ml^l % 
^4 *1im*r84. ^I^^^IS. ^m^-(WBC), ^m^(RBC), 

H^(Platelet) ^# ^*r$4. HL*V, t«« #l*fl 1^ I££-8r *)] 

^r(Giemsa) *8tb ^ ^ m^M: ^t^*}-^ <2<^*1 

JL ^-(neutrophils wl^ofl ^7^}^, Sf^M- *[7] 2<Hl ^*fl 

<i55> [^r^H 21 " 
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S-^^r (7fl/mm3) = 3 (7fl/mm3) x i^jmi-g. (%) x 1/100 



<i56> ^Tfl^iMfe ^ 31^1 tfl*M Student's t-test» *>-8-*M 

4 -g-cfl cfl^^-oll tfl*fl 17 Ser-G-CSF -rVSL^-PEG- 1 ^ t^t?l ^4^1 -frs] 



<I57> [X 11] 



-l-H" 




(ke/dav) 


* ¥<^-§-^ 




1 






PBS(0.5ml) 




2 






PBS(0.5ml) 


l^l/SHf-, 


3 


G-CSF 

( Filgrastim ) 


100/zg 


500//g/kg/53 




4 


20K PEG- G-CSF 
( Neulasta ) 


200/zg 


l.OOOAig/kg/l^ 


is) 


j 5 


VG-CSF-fi-Si^-PEG-'S «J 


200/zg 


l,000A«/kg/lfl 


13 *M 



<158> 2]- AlS^ J=o} SL^^ £ 9^1 M-£)-uH^Cf. £§f AS A>-g- 

G-CSFtt 13^ 5<a# *m W-^*}^ f^7lL> *o> AH 

A>-g-tb 20kD PEG-G-CSF^r *ft<U ^ -§-^ 2«fl -g-^* ^^S^-fl , 

*m W-<*\& G-CSF^l 2/3 ^S^xfl JL^-i- ^ 17 S-G-CSF-frJE^|-PEG- 
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^ #5-1: Si Jl^-& 20kD PEG-G-CSFofl 3«fl ^ ^tfl % 

-S* q-E^-Lfl^cf. at!-, ^-«J]^ G-CSF Ji4£ 2 

PEG-^^ #^lr^ 3^ ^^17> ^<£^ofl «1*H «^ 2l ^7lSf ^ a] 

^ tSf^i ^ PEG^ *-fr3^H 51 Jl4-7> ^*>7fl 14 

^<2^ G-CSF^l #33* ^ W ^7l» ^7l^o.s. 

^7}X|7lJ7 ^71^ £°l*r ^AHl #^171^ 7]^ ^1 
l^S] JluI}-] 

€■ £^*H*r ^^o]S. H# HQr#7) ^7\7\ 7}^o\] 

SUI^ <H«1* £3 ^«?^JiCf£ fe^L, 71^ 7]^^ 7\}^$] 7}^ #3*1 ^7> 

J±4 *1^4 «H 7>^ ^ o\^, tij-o- o.^ ^ 

7^ ^cH, cjiaj^ ^-g-o} ^4*3 ^ 7fl ^-ofl ^*>7fl oj-g-^ ^ fll}. 

4€- 7]^^ afla^ ^ ^A>S ^ ^7>^ JL-§-* #^A] 
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* 



0.3. L^vg ^ 

<160> SEtb, ^ ^lS^^^l 4^3, ttl a]^^ S^s] 

^-g". €<3^ *«>1* ^3-, ^^^-g- -frtf, ^3 -8-^- U^S] *)ltb ^ -fr 

^ g A>-g-£]^ Sj-3?"#^S] £-*fl ^ S}-^ ^ 
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l] 

sa^, #*m^bh^ ^j^vn xi^oi «-*n. 
2)lllHl 5a°^i, 

3] 

'[3^-4] 

#7} ^2.^°} igG, IgA, IgD, IgE, IgM ^ ^#3. ^l^^^l 

5] 

^•71 #5.1-^ol igGl, IgG2 ( IgG3, IgG4 ^ °1^f-<H*1 ^ 
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7] 

■arlH. Hi-, ^eflolnl^( ma ieimide) H-f- ^ ^ S. (succinamide) -fK£*ll^ °1 
^o.^«.Ei ^d^S)^, ^^€r>7lM- cfs. i£-g-7l<y ^-g- f^AS 

^€ ^31'. 
[$^& 8] 

^ojcS-Al ^ A] q n] ^ 5E^r M *1 <1 ^iLMHH^l 3}^§- ^-^.3. 

.1$^ 91. - 
*fl7*J-ofl Sd^i, 

10] 

67-54 



-8-71 bI^eWje.^ &^£>\ <$ ^ ^7} #^1-^34 Aj- 7 ) 

11] 

^11%H1 SU^I, 

#siA>7V^ol= , ^iSS, ^1^ = , PLGA, ^ 

-g-sfl^ Jl.^> f^M, f^l, 7l^f-, ^H 5 -^): ^ S^S. o-|j=l 

12] 

^11^1 

13] 
14] 
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<y*>, *>3.3.4*1 ^^l^, <y^>, TAfl5. A, ^ei^] <?] 

^> ^sm^, <y*>, ^^1 <y*>, 

U, j! ^ifl^- <Hl5lHS.5.olofl^ j o]^> vil, °1*> VIII, IX, % 

9*11*11, ^4^H= ci^-bMI, -8-51] ^ S4 

<y*>, -SL^sH-Mm Sl*>. s ^ #^1 <y#^, 

4^11 ^ y o V # S-^-^r, 4! 3 ^^HHd €^^1, 

*i 4^- Jlss, fc^M- sj-Sfl ^] ^ [Fab]', [Fab]' 2, scFv £ 

"M , g ti}oie^ o.2fl U flAi ^o. s o]^.o]^\ Ajeflsl^ 

15] 
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16] 

s <a^€ £-e]*Hr s^sRr, *flr%>£] £^-*fl 

13 T 1 * 17] 

*fll6^ofl 5^*1, 
#31 (a)fe 

(al) Hl5QB|-oi=^ f^l^l tb^ i^l ^ #3.1-^ ^ ^bUM3 S- 

(a2) «V-g- ^t-JsL-^-Bi wl^Bl-ol^ ^i$x\}<2\. x$gi S^- ^el# 

(a3) ^em^^ al^Bl-ol^ f^l^l cf^ a ^ofl ^ ^5.^ ^ ^ 
el#^ #21^b].o]^ ^ a^EW^ ^*)H oi*i ^ 
^-§-8: ^^^S al^El-o]^ f^o} ^cfo] zl-z| ^ #3. 

^ W$ . 

18]- 

*fll7%Hl o^c^Ai, 
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#7fl (al)*1H #e}^eHj=<4 h1^e|-o1=^ f^*H^ <£-§- #«17> 1:2.5 

xfl*l 1:5^1 3-^.2.3. ^fe 

19] 

#3] (al)4M ^ #5-1-^4 al^Efol^ f^l^l tii-g- #a]7> 1:5 ifl*l 1:10 
91 S-fr ^SLS- 

[^t 1 * 20] 
*fll7*<Hl 9X°]*\, 

(a3)3 #31 (a2)4M ^3 ^ #JLl-^ ^ ^ 3 «^ 

^ ggalN -a^sH ^ M-^^l -S*^ -§-«l7> 1:1 

[^t 1 * 21] 

#31 (al) £ #31 (a3)^ S>-§-°l €^fl *H1 3* 

22] - 

^"71 «r^^l7> M-H# ^^^i5.^>ol = b}o1 = (NaCNBHs) , -g-diM-Bf-, 
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[3^8- 23] 
[3^* 24] 

$ f^3H ^--B-^^s ^^Al^lfe 5L^-*Rr, ^821*^ #^^^0] = ^ ^ 
25] 

[^^26] 

#7l Mlr^ol igGl, IgG2, IgG3, IgG4, IgA, IgD, IgE, IgM ^ £ 

27] 

[^^28] 

*fl24%Hl 5i<H^i , 
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«1H Hi-, ^:&|]olDl = (nialeimide) ^ ^ ^lM-ul^(succinamide) -fK£*flS. o] 

^<H*1 ^5^, ^5}7]l} tf-E- aV-§-7lo] 3}^ ^ 

[%^%> 29] 

^ '^€3! #^#4 HSfi ^f^l, €3^1 ^l^s)- 

#, #3 *1^ #BlA>7>^ol= _ cj)ae^ ) #5^1^ ofl^ oflEfls, pLGA, ^ 

jl^t} ?i ^b^^ ^ st^-s oi^- 

30] 
31] 

^•71 *<£ #e)^Efol= 7 > 3L = £-, A>o]S7l-^l ( jL^i, , 

[^T 1 * 32] 
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= ^eM^-, <?l^sim, tsq ^ *};4, 9l*\^?l, ^s^l 

n}3£^ ^BWS., BM]S. 91*}, TM]3. 917}, A, 1^*1 ^ *)] ^1 

*>, 41 ^i^, ^°<J= ^A> o]^> ( 

A ^ -l^-l ^B^, ^ ^, oHb]I^J]|-E, oflelH3.i°H 

Ji 917} VII, 917} VIII, <y*> IX, I-h}^;^ ^ 

^ <?}*h -firS^i-MI , ^H^St'I^I, C, C-*>-§-^ ^1*11, 

#^1^1 ^Hl, ^^HH -B-Sfl <y^>, £S| ^> 

<?lx}, ^.^Eflo.^lH <y*>, # ^ #^1 ^Al^vl, 91^ fifBeli 

^H, -R-51 917}, ^ 2:2] #^<y^>, li^, M <8>8 

M ^ ^ss. « o v^ jres., ol*>, Jf^>^ SS^, ^41, ^laefl 

d^VE^, ^ *I*h ^ A] i£ 

#Sl^EfolC ( 7 >^H€ H o V # ^^olJE., SEjaE^ « 0 ># 

^ ^ Jl = -&, ^r^« U-Sfl * [Fab]', [FabJ'2, scFv £ 

^ -fK£*fl, ^ «M^i -^-Hfl -%Q<L3. °)^-°]7l ^SLZ.^ 

[^t 1 * 33] 

^32*^1 SI*}*], 

^7} ^ ^ #el^Efol^ 7> ol^> ^Jr5^ ^^^1^-^, sf^^ #3.^*} 
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[51 1] 




i i iai ai< i^gjfl jLBMaU ititninna 



[5. 2] 

hGH hGH-PEG IgG hGH-PEG-IgG 




BEST AVAILABLE COPY 
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[£3]' 

IFN . IFN - PEG IgG IFN -PEG -IgG 



220 




[£ 4] 

[ DTT 01 n 21 ] [ DTT % 21 ] 
hG H - PEG - IgG IgG hGH-PEG-IgG IgG 

MM : 

r 




BEST AVAILABLE COPY 




[5- 6] 




0 5 10 15 20 25 30 35 
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[51 7] 




[SL 8] 




BEST AVAILABLE COPY 
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